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ABSTRACT 



In a control device for processing an optical supervisory 
transmission signal necessary for network management 
between transmission devices in a wavelength-multiplexed 
optical transmission system, there is provided a main signal 
device that amplifies a main signal light which is 
wavelength-multiplexed. A supervisory control device pro- 
cesses supervisory control information. A transmission path 
connects the main signal device and the supervisory control 
device. The supervisory control information is defined by 
mapping items of data of the optical supervisory transmis- 
sion signal into an overhead defined in another optical 
transmission system. The main signal device converts the 
optical supervisory transmission signal dropped from the 
main signal light into the supervisory control information, 
which is sent to the supervisory control device. The super- 
visory control device processes the supervisory control 
information received as the overhead. 

12 Claims, 15 Drawing Sheets 
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FIG. 1 
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FIG. 12 
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OPTICAL SUPERVISORY TRANSMISSION the OSC frame as the supervisory control information and 

SIGNAL CONTROL DEVICE me ordinary optical transmission system using the OH data 

as the supervisory control information. In this case, the 

BACKGROUND OF THE INVENTION supervisory control blocks of the nodes are required to be 

. 5 capable of processing both the OSC frame and the OH data. 

1. Field of the Invention m k casCy mer ely adding software directed to realizing the 
The present invention generally relates to wavelength function of processing data contained in the OSC frame to 

division multiplexing systems (WDM systems), and more the supervisory control block capable of handling the OH 

particularly an optical supervisory transmission signal con- data may be considered. However, this will increase the load 

trol device necessary for network management when an 10 on CPUs of the supervisory control blocks, and software 

optical transmission takes place between a transmission-side executed by the CPU will be restricted, 

terminal device and a reception-side terminal device via an In the conventional WDM system, DCC, order wire, and 

optical amplifier/repeater device. multiplexed wavelength information are processed in the 

2. Description of the Related Art supervisory control blocks. The DCC and the order wire 
Recent data transmission has been required to transfer 15 em P l °y an interface synchronized with a clock. Hence, the 

data at an extremely high speed over a long distance. In supervisory control blocks have a large number of wires for 

addition, such data transmission has been required to be electrical connections. In practice, the interface is formed by 

implemented by a low-cost system such as a WDM system. a number of boards that are arranged in a stacked formation. 

The WDM system generally includes a transmission-side SUMMARY OF THE INVENTION 

terminal device, an optical amplifier/repeater device, and a 20 (t ^ a gcncra i object of the present invention to provide an 

reception-side terminal device. The terminal device on the optical supervisory transmission signal (frame) control 

transmission side wavelength-multiplexes a plurality of sig- device in which the above disadvantages are eliminated, 

nal lights having mutually different wavelengthsand sends A more objcct of ^ prcsent invcntion ^ to 

a multiplexed optical signal to an optical fiber The optical providc m supervisory transmission signal control 

amplifier/repeater device is placed in the way of the optical * device which can use a wavelength-multiplexed optical 

fiber transmission path in order to realize long-distance transmission system and another optical transmission sys- 

transmission. The terminal device on the reception side tem mcreas ing software executed in a processor 

receives the multiplexed optical signal from the transmission prov ided in a supervisory control block, 

path and wavelength-demultiplexes the received optical ^ ^ ^ of ^ m ^ yGd 

S1 ^ na * by a control device for processing an optical supervisory 
In the WDM system, an optical supervisory channel frame transmission signal necessary for network management 
having a wavelength different from the wavelengths of the between transmission devices in a wavelength-multiplexed 
signal lights is transferred between the devices in order to optical transmission system, the above control device corn- 
control the gains of optical amplifiers of the devices. pr ising: a main signal device that amplifies a main signal 
Hereinafter, the optical supervisory channel frame will be ^ v ^ ch ^ wavelength-multiplexed; a supervisory con- 
abbreviated as OSC frame. The OSC frame is used to inform ^ device that processes supervisory control information; 
the optical amplifiers of the devices of supervisory control and a transmission path connecting the main signal device 
information concerning respective input signals applied to and the supervisory control device. The supervisory control 
the optical amplifiers. Hence, the gains of the optical ampb- ^ information is defined by mapping items of data of the 
fiers are controlled. optical supervisory transmission signal into an overhead 
In the WDM system, an in-service migration is taken into defined in another optical transmission system. The main 
account in the terminal device on the transmission side when signal device converts the optical supervisory transmission 
or after the WDM system is built up. The in-service migra- signal dropped from the main signal light into the supervi- 
tion means that channels to be wavelength-multiplexed arc ^ gory control information, which is sent to the supervisory 
added or channels are altered to accommodate signals hav- control device. Hie supervisory control device processes the 
ing different bit rates. In this case, it is important to perform, supervisory control information received as the overhead, 
from the remote side, setting of provisioning for gain control The control device may be configured so that the main 
of the optical amplifier in the optical amplifier/repeater signal device converts the supervisory control information 
device or the reception-side terminal. 5Q received from the supervisory control device into the optical 
In ordinary optical transmission systems that do not supervisory transmission signal, which is added to the main 
perform wavelength multiplexing, the role of the above- signal light. 

mentioned OSC frame is played by data placed in an The control device may be configured so that the main 
overhead (OH). The OSC frame has a Cerent specification signal device comprises: a generatioriAermination part 
and format from the OH data. Hence, the OSC frame cannot 55 which performs a conversion between the supervisory con- 
be handled in conventional supervisory control blocks which trol information and the optical supervisory transmission 
handle the OH data. Thus, the conventional WDM system be signal; and a transmission part which transfers the supervi- 
required to develop a particular supervisory control block sory control information between the main signal device and 
capable of controlling the OSC frame. the supervisory control device, wherein an interface between 
In practice, it is very advantageous, even in terms of cost, 50 the generation/termination part and the transmission part 
to develop functions commonly used for various applica- includes a start-stop synchronization in which a start bit, a 
tions that are required to build networks. In this regard, it is parity bit and a stop bit are added to the supervisory control 
required that the supervisory control block which handles information. 

the OSC frame is unified with the block that handles the OH The control device may be configured so that the trans- 
data and can thus handle the OH data. 55 mission path is an ATM transmission path over which an 
For example, a network shown in FIG. 1 will be consid- ATM cell is transferred between the main signal device and 
ered. In the network, nodes use both the WDM system using the supervisory control device. 
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The control device may be configured so that the main FIG. 15 is a diagram showing coexistence of a WDM 

signal device receives an ATM cell in which the supervisory system and an ordinary optical transmission system, 
control information is arranged from the supervisory control 

device, and sends the supervisory control information DESCRIPTION OF THE PREFERRED 

arranged in the received ATM cell to a generation/ 5 EMBODIMENTS 

termination part of the main signal device, which supervi- pic. 2 is a block diagram of a WDM system using an 

sory control information corresponds to information 0 SC frame control device according to an embodiment of 

arranged in a header of the received ATM cell. me present invention. A node to which the device shown in 

The control device may be configured so that the main FIG. 2 is connected can be a node in the WDM system or a 

signal device comprises: a first part that receives an ATM 10 node in a general optical transmission system, as shown in 

cell in which the supervisory control information is arranged FIG. 1 . 

from the supervisory control device; a second part that Referring to FIG. 2, a trarjsmission-side terminal device 1 

determines whether a fault has occurred in the transmission wavelength-multiplexes n signal lights (n is a positive 

path by referring to a fault detection signal related to the integer equal to or less than 32) of mutually different 

transmission path and included in the ATM cell; and a third 15 wavelengths Xl-Xn, and sends a wavelength-multiplexed 

part that fixes, if occurrence of a fault is detected, the signal to an optical fiber. An optical amplifier/repeater 

supervisory control information to be sent to a generation/ device 2 is provided in the way of the transmission path in 

termination part of the main signal device to that obtained order to increase the transmission distance. The optical 

before the fault occurred. amplifier/repeater device 2 amplifies the signal light 

The control device may be configured so that the main 20 (wavelength-multiplexed signal light) received from the 

signal device comprises: a first part that receives an ATM optical fiber in accordance with the OSC frame, and sends 

cell in which the supervisory control information is arranged the amplified signal light to the device of the next stage. A 

from the supervisory control device; a second part that reception-side terminal device 3 receives the signal light 

determines whether a fault has occurred in the transmission from the optical fiber and demultiplexes it to n signal lights 

path by referring to error check data included in the ATM 25 having wavelengths Xl-Xn. 

cell; and a third part that maps, if an error is detected, error The control device of the present invention is applied to 

information in an ATM cell, which is sent to the supervisory the transmission-side terminal device 1, the optical 

control device. amplifier/repeater device 2 and the reception-side terminal 



BRIEF DESCRIPTION OF THE DRAWINGS 30 



device 3. 

A description will now be given of a structure of the 
Other objects, features and advantages of the present control device. Although FIG. 1 shows that the transmission- 
invention will become more apparent from the following side terminal device 1 and the reception-side terminal device 
detailed description when read in conjunction with the 3 have different structures, in practice each terminal device 
accompanying drawings, in which: 35 includes both the structure of the transmission-side terminal 
FIG. 1 is a diagram showing a coexistence of a WDM devke 1 111(1 mat of ^ reception-side terminal device 3 
system and an ordinary optical transmission system; illustrated in FIG. 2. A terminal device that will be described 

inr^ -y * ^; 0 ™r« ~e * umw nr% with reference to FIGS. 3 and 4 has both the transmission 

rlu. 2 is a block diagram or a WDM system using an r , A , r_ 

. 1 j_ • _j* * f j- t function and the reception function. 

OSC frame control device according to a embodiment of the r 

present invention; 40 M shown in FIG. 2, each terminal device is generally 

rtr- ■* * f ■ 1 li 1 - made up of a main signal block 4, a supervisory control 

, ^P , 3 * 4 Wo^diagntm of a main signal block in a blod{ f md m 6 (ArM fa aTabbreWation of 

terminal device according to the embochment of the present ^^nons Transfer Mode). The main signal block 4 has 

inven on; an add/drop function, an optically amplifying function, and 

FIG. 4 is a block diagram of a supervisory control block 45 a wavelength multiplexing and demultiplexing function. The 

in the terminal device according to the embodiment of the add^drop function is to add the OSC frame to the signal light 

present invention; (wavelength-multiplexed signal light) and drop it therefrom. 

FIGS. 5, 6 and 7 are respectively diagrams showing an The supervisory control block 5 processes OSC information 

OSC byte assignment used in an OSC frame in the DS1 and OH information. The ATM link 6 connects the blocks 4 

interface; 50 and 5 together at a bit rate of 155 Mbps. FIG. 3 shows a 

FIG. 8 is a diagram illustrating a function layer of an OSC detailed structure of the main signal block 4, and FIG. 4 

link; shows a detailed structure of the supervisory control block 

FIG. 9 is a diagram showing an OSC byte frame format; ^ 

FIG. 10 is a diagram showing an OH frame format; ^ own ™ ™*£ J* ™™^ X Wock 4 * 

iti^o iiA j iin j • , . j . 55 with circuits 41A-41D for the WDM system using the OSC 

FIGS. 11 A and 11B are diagrams showing OSC data . , . r j • t 

" & r; " frame as supervisory control information, and is also 

processes executed when a fault occurs in an interface . , .£ . r AAA - ftTA c \. 4 . . 

L * ™r> *• u . 4 . , equipped with circuits 49A-49D for an ordinary optical 

between an OSC fame gereraboi^ninnation part and an J^^ssion tem ^ ^ 0H data as the supervisory 

uh processing pan according to me embodiment ot tne ^ 

circuits 41A and 4 IB, which are 

presen inven on, 6Q G p^ ca j amplifier parts, include a multi-wavelength optical 

FIG. 12 is a flowchart of a process for receiving an ATM amplifier for amplifying the signal light, a photocoupler, and 

cell having OSC information in the OH processing part an QSC frame generatiorVtermination part The circuits 

according to the embodiment of the present invention; 41A-41D are connected to a network of the WDM system. 

FIG. 13 is a block diagram of a detailed structure of a The circuits 49A-49D are connected to a network of an 

reception system of the OH processing part; ss ordinary transmission system such as a SONET/SHD. That 

FIG. 14 is a block diagram of a detailed structure of a is, the main signal block 4 can handle both the WDM system 

transmission system of the OH processing part; and and the ordinary optical transmission system. 
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The main signal block 4 is equipped with an ATM routing Normally, the OSC bytes do not have any layer segmenta- 

part 43, which includes an OH processing part 431 and an tion. However, the layer segmentation can virtually be made 

ATM routing processing part 432. Hie ATM routing pro- based on the functions of the respective items of the OSC 

cessing part 432 performs a transmission/reception opera- data. 

tion on signals via an ATM interface 46 with regard to the 5 FIG. 9 shows that the assignment of the OSC bytes is 

circuits 41A-41D for the WDM system, and performs a divided into the OSC line layer and the OSC section layer. 

transmission/reception operation on signals via an ATM As shown in FIG. 9, the OSC frame of the DS1-ESF has a 

interface 48 with regard to the circuits 49A-49D for the 24 multiframe structure consisting of 24 sub frames, and 

ordinary optical transmission system. only one thereof is illustrated in FIG. 9 in detail. Each of the 

The OH processing part 431 performs a transmission/ 10 subframes of the DS1-ESF consists of 24 bytes, and OSC 

reception operation on OSC information (which will be bytes of the subframes numbered from 1 to 8 are grouped as 

described in detail later) via an OSC interface 45 with an optical section layer. In other words, the optical section 

respect to given circuits which need an add/drop operation kyer includes eight OSC bytes named JO, El, El#2, Fl, Dl, 

on the OSC frame among the circuits for the WDM system. D2 » D3 and R0 - ^ osc bvtes numbered from 9 to 23 are 

In FIG. 3, such circuits which need the add/drop operation 15 grouped as an optical line layer. In omer words, the optical 

on the OSC frame are the transmission-side optical amplifier lavcr mcludes 15 0SC bvtcs named M > S1 > ^ TC > 

41A and the reception-side optical amplifier 41B. Further, W ^ # ^^ VF#2 ' WF#3 ' ™' IR#1 ' m#2 ' R1 ' ^ R3 ' R4 ' 

the OH processing part 431 performs a transmission/ 411 A , * . . , . , 

reception operation on OH information via an OH interface tU de f nbed ^ ea ?. h °f C subf ™? e f^ Uped mt ° 

at ™™* m -„»„ „,u,v4, ry»oA a jju rrtf , the line layer and the section layer, and is further mapped 

47 with respect to gwen circuits which need an add/drop 20 ^ ^ ^ frame fonnat ^ d m me ^ so ^/ 

operation on the OH frame among he circuits for the SDH as shown in FIG. 10. As has been described previously, 
ordinary optical transmission system. In FIG 3^ such cir- & frame obtained b m me 0S C bytes into the OH 
cuits which need the add/drop operation on the OH frame are frame fe referred toasanew 0H frame. Hie above conver- 
ge circuits 49A and 49B. The OSC interface 45 is a sion the mappm g ma k es j t possible to process, in the 
transmission path which forms a serial-data interface ^ supervisory control block 5, the OSC bytes defined in the 
between the OSC information and the main signal system, WDM system in the same manner as the OH frame defined 
and has a bit rate of 19.44 MHz. in the general SONET/SDH without any increase in hard- 

The transmission-side optical amplifier part 41A and the ware, 

reception-side optical amplifier part 41B have respective The new OH format shown in FIG. 10 will be described 

OSC frame generationAermination parts 42 (42A, 42B). 30 in detail. One frame consists of 260 bits including a data 

Each of the OSC frame generation/termination parts 42 has field of 32 bytes, a one-bit start bit ST ("1" in the normal 

both an OSC frame creating function for transmission and an state) inserted at the leading end of the data field, a one-bit 

OSC frame termination function for reception so that each parity bit PT (odd parity), and stop bits SP of two bits ("10" 

part 42 can be applied commonly to the transmission side in the normal state). As shown by comparatively small 

and the reception side. More particularly, the OSC frame 35 letters and numbers in FIG. 10, the OH frame denned in the 

generation/termination part 42 of the reception-side optical SONET/SDH includes each of bytes 1 -bytes 32, data named 

amplifier part 41B generates OSC information by converting JO, El, El#l, Fl, Dl, D2, D3, Kl, K2, D4, D4#2, D5, D6, 

the OSC frame dropped from the wavelength-multiplexed D7, D8, D9, D10, Dll, D12, SI, Z2, E2 and E2#2. In the OH 

signal light through the photocoupler into an electric signal frame, data is arranged in layered formation as in the case of 

and by mapping a plurality of OSC bytes that form the 40 the. OSC frame. ... 

dropped OSC frame into the format of the OH frame In the new OH frame used in the invention, the bytes JO, 

(hereinafter the above format will be referred to as a new OH El, El#2, Fl, Dl, D2 and D3 of the OSC byte frame format 

format). Then, the OSC frame generationAermination part are respectively mapped into the byte 1-byte 7 of the new 

42 sends the OSC information thus generated to the OH OH frame format, and the bytes IR#1 and IR#2 are respec- 

processing part 431 via the OSC interface 45. The OSC 45 tivery mapped into byte 8 and byte 9. Further, the byte Al 

frame generatiorVtermination part 42 of the transmission- is mapped in byte 11, and the bytes SI, E2, TC, R0, Rl, R2, 

side optical amplifier part 41A maps the OSC information R3 and R4 are respectively mapped in byte 2 1-byte 28. 

(new OH frame) received from the OH processing part 431 Further, "0" is placed in the remaining bytes, 

via the OSC interface 45 into the OSC bytes in the format The new OH frame is transferred, as OSC information, 

of the OSC frame, and converts the OSC frame into an 50 between the OH processing part 431 and the OSC frame 

optical signal, which is then inserted into the wavelength- generationAermination parts 42 of the optical amplifier parts 

multiplexed signal light through the optical coupler. 41A and 41B via the OSC interface 45. The OSC interface 

A description will now be given of the OSC information 45 is a transmission path via which a serial transfer can be 

formed by the format of the new OH frame. FIGS. 5, 6 and performed at an interface speed of 19.44 MHz, and employs 

7 show an assignment of 24 OSC bytes numbered from 1 to 55 a start-stop synchronization system. 

24 and used in the OSC frame of the DS1 interface. These The new OH frame has the fonnat in which the start bit 

figures show, for each of the 24 OSC bytes, a name, a ST, the parity bit PT and stop bits SP are added. If an error 

function name, a function and termination point As to the is detected in any bit, the OSC information is inhibited from 

termination point, MTRIX denotes an OH matrix part 512 of being taken in the devices. Hence, the quality of the OSC 

the supervisory control block 5, and HED denotes an ATM so control can be improved. For example, the occurrence of an 

polling processing part 511 of the supervisory control block error in the OSC information can be detected by using the 

5. Further, TEDs denotes a circuit in the OSC frame parity bit PT. Further, FIGS. UA and 11B show two pro- 

generationAermination part 42. cessing systems for inhibiting the OSC information from 

FIG. 8 shows function layers of the OSC link. As shown being taken in when a fault occurs in the OSC interface 45 

in FIG. 8, an OSC line layer and an OSC section layer are 65 between the OSC frame generation/termination part 42 and 

generated and terminated in sections that are changed in the OH processing part 431 in the ATM routing part 43 and 

accordance with the type of data contained in the OSC bytes. is detected. 
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More particularly, FIG. UA shows that a pull-up circuit is separated into an upper-layer CPU 52 A and a lower-layer 

added to the OSC interface 45. In this case, "(T bits in the CPU 52B. The ATM polling part 51 includes an ATM 

OSC information are pulled up to "1" when a fault occurs. polling processing part 511 and an OH matrix part 512. 

Hence, the second bit "0" of the stop bits SP "10" in the OSC Various OSC bytes are tenninated at the ATM polling 

information is pulled up to "1". By detecting the above 5 processing part 511, and a variety of information including 

change, it is possible to recognize the occurrence of a fault the terminated information is transferred between the ATM 

and inhibit the OSC information from being taken in. polling processing part 511 and the upper-layer CPU 52A via 

FIG. 11B shows that a pull-down circuit is added to the a UAB bus. Some bytes such as DCC and order wire are 

OSC interface 45. In this case, "V* bits in the OSC infor- terminated at the OH matrix part 512, and information such 

mation are pulled down to "(T when a fault occurs. Hence, ™ as DCC and order wire is transferred between the OH matrix 

the first bit "1" of the stop bits SP "10" in the OSC P*rt 512 and the lower-layer CPU 52B. 

information is pulled down to "(T . By detecting the above In me ^™ polling part 51, the OSC information included 

change, it is possible to recognize the occurrence of a fault m me payload of the received AIM cell is extended in the 

and inhibit the OSC information from being taken in. memory, and a data change point is detected. When a data 

As described above, by handling the stop bits SP as 15 cnan ge point is detected, the supervisory control CPU 52 is 

detection bits "10* formed by the combination of "1" and notificd of thc of mc dctccted ^ chan S c P° int - 

it ispossible to definitely detect the occurrence of a fault " cncc > P 0 ^^ 51 ™*J* nd , m interruption to 

and thus perform the take-in/inhibit control of the OSC supervisory control CPU part 52 only when a change 

information irrespective of whether the OSC interface 45 is occ ^ s m me J * L r 

equipped with the pull-up system or the pull-down system. 20 Whe ? a <? ntro1 ««* 38 Provisioning is earned out for the 

\Z ^„ . ' - . * . main signal group, the supervisory control CPU part 52 

Tie OH processing part 431 maps ; the OSC : information which receives ^ interruption from the ATM polling part 

°« J &ame )/^ ved from / be ° S 11 C m, P rface 45 mt0 31 triggers the ATM polling part 51. Hen, the ATM polling 

A ™«, U dala whxch is sent to the ATM routing processing ^ 51 ^ necesslry for co ntro i ^ch as 

part 432. Further, the OH processing part 431 maps ATM M provisioning into an ATM cell, which is sent to the ATM link 

cell data received from the ATM routing processing part 432 J 

into the new OH frame, which is sent to the OSC interface " p, G ,3 ^^^y shows a proccss for receiving, in 

the OH processing part 431 of the ATM routing part 43 of 
Hie ATM routing processing part 432 adds the header, the main signal block 4, the ATM cell having the OSC 
HEC and CRC to the ATM cell data received from the OH 30 information sent by the ATM polling part 51 of the super- 
processing part 431 so that an ATM cell is assembled. The visory control block 5. 

ATM cell thus assembled is sent to the ATM link 6. The At step SI, the OH processing part 431 discriminates the 

ATM routing processing part 432 disassembles an ATM cell contents of iCiALM data (indicating abnormality in the 

received from the ATM link 6 into ATM cell data, which is ATM link) of the ATM cell having the OSC information 

then sent to the OH processing part 431. 35 received by the ATM routing part 43. If the ICIALM data 

Hie ATM link 6 connecting the ATM routing part 4 and indicates abnormality "H", the received ATM cell data 

the supervisory control block 5 is a 155 Mbps transmission including the OSC information is discarded, and the data 

path, FIG. 12 shows a format of the AIM cell transferred received at the last time is sent to the OSC frame generation/ 

over the ATM link 6. The ATM cell has a header field of 5 termination parts 42A and 42B of the optical amplifier parts 

bytes, and a payload field of 48 bytes. Symbols given in the 40 41A and 41B. In the above manner, the OSC information is 

header field are as follows: fixed to that based on the ATM cell normally received just 

VPI: virtual path identifier before occurrence of abnormality. Hence, it is possible to 

VCI: virtual channel identifier prevenl erroneous information from being arranged in the 

tvt i j /» u OSC frame in the OSC frame generation/termination parts 

PT: payload type field 45 42A ^ 42fi 

RES: reserve field If ^ IC IALM data indicates normality "L", the OH 

CLP: cell loss priority field processing part 431 executes step S2. More particularly, the 

HEC: header error control field. OH processing part 431 refers to the value of the virtual 

By using the virtual channel identifier VCI included in the channel identifier VCI included in the header of the ATM 

5-byte header field, the supervisory control block 5 can 50 cell having the OSC information, and determines whether 

determine what data is included in the payload of the ATM the received ATM cell corresponds to the ATM cell having 

cell, more particularly, which one of the unit name, OH the OSC information or another type of ATM cell. If it is 

information, new OH information (OSC information), con- judged that the received ATM cell is an ATM cell of another 

trol and condition data is included in the payload of the ATM type, the received ATM cell is discarded, 

cell. 55 If it is judged that the received ATM cell is the ATM cell 

The first 32 bytes among 48 bytes of the payload area are having the OSC information, the OH processing part 431 

data presented to the normal I/O areas. The subsequent 14 performs an error checking operation on the received ATM 

bytes carry OH (overhead) data (not presented to the I/O cell using the CRC-10 at step S3. If a CRC-10 error is 

areas) such as order wire or DCC, which changes every 8 detected, the received ATM cell is discarded and CRC-10 

kHz. The last two bytes carry a CRC for checking an error 60 error information is immediately mapped into the ATM cell, 

which occurs in the payload field. In the above manner, the which is then sent to the supervisory control block 5. Hence, 

OSC information is arranged in the payload field when the the supervisory control block 5 can obtain information 

ATM cell carries the OSC information (new OH indicative of the quality of ATM cell information of the 

information). OSC. 

As shown in FIG. 4, the supervisory control block 5 65 Various variations and modifications can be made in order 

includes an ATM polling part 51 and a supervisory control to carry out the present invention. Some variations and 

CPU part 52. The supervisory control CPU part 52 is modifications will be described below. 
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Id the above-mentioned embodiment of the present 
invention, the ATM link 6 connects one main signal block 4 
and one control block 5. Alternatively, the ATM link 6 may 
be modified so as to connect a plurality of main signal blocks 
4 to the supervisory control block 5. In this case, the ATM 
polling processing part 511 of the supervisory control block 
is modified so as to have a plurality of ports, which arc 
connected to the respective main signal blocks 4 via the 
ATM link 6. 

There is no need to provide the main signal block 4 and 
the supervisory control block 5 at the same frame in an office 
station. For example, the main signal block 4 and the 
supervisory control block 5 may be located a distance apart 
and may be connected via the AIM link 6. 
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multiplexed in the OH multiplexer part 88 is mapped into an 
OSC information mapping part 810, and is then sent to the 
OSC interface part 45. 

According to the present invention, the supervisory con- 
trol block can commonly be used for the OSC processing in 
the WDM system and the overhead process in the ordinary 
optical transmission system. Thus, the load (software pro- 
cessing load) on the CPU in the supervisory control block 
can be reduced and the cost can be drastically reduced 

By mapping the OSC information in the AIM cell and 
sending it to the supervisory control block, the OSC infor- 
mation in the WDM system can be processed in a highly 
integrated formation. This contributes to suppressing an 
increase in the number of signal lines and avoiding the 



In the aforementioned embodiment of the present 15 multilayer formation of boards in the interface part 



Invention, the ATM link 6 is used to connect the main signal 
block 4 and the supervisory control block 5. Alternatively, 
another type of transmission can be employed to connect the 
main signal block 4 and tbe supervisory control block 5. 

FIGS. 14 and 15 show a more detailed structure of the OH 
processing part 431. More particularly, FIG. 14 shows 
reception circuits 70 receiving the OSC and OH informa- 
tion. Hie reception circuits 70 have the same structure as 
each other and are arranged in parallel formation. FIG. 15 
shows transmission circuits 80 transmitting the OSC and OH 
information. The transmission circuits 80 have the same 
structure as each other and are arranged in parallel forma- 
tion. 

Referring to FIG. 14, each of the reception circuits 70 has 
two systems, one of which systems receives the OSC 
information and the other receives tbe OH information. The 
OSC information from the OSC interface 45 is received by 
a start-stop synchronization system 72 and an OSC infor- 
mation detecting part 73. The OH information from the OH 
interface 47 is received by a serial OH detecting part 71. The 
received information is passed through a selector 74 and is 
applied to an OH demultiplexer 75 into individual items of 
data. The individual items of data of the ordinary new OH 
information (OSC information) or OH information are dis- 
tributed to an OH-ATM mapping part 76, which maps the 
individual items of data in the ATM cell. Individual items of 
data of the OH information for extension are distributed to 
an OH-ATM mapping part 77, which maps the individual 
items of data into the ATM cell. The outputs of the OH-ATM 
mapping parts 76 and 77 arc input to an OH-ATM cell 
EN/DIS (enable/disable) part 78, and arc then input to a 
multiplexer 79. The multiplexer 79 multiplexes ATM cell 
data from the plurality of reception circuits 70, and outputs 
multiplexed data to the AIM routing processing part 432. 

A reception circuit 7W shown in FIG. 14 receives the OH 
information only. 

Referring to FIG. 15, each of the transmission circuits 80 
has two systems, one of which systems transmits the OSC 
information and the other transmits the OH information. The 
ATM cell received from the AIM routing processing part 
432 is received by an ATM term/VO discrimination part 81, 
and is then input to a demultiplexer 83. The demultiplexer 83 
demultiplexes the ATM cell into individual items of data. 
The data on the ordinary OSC information or OH informa- 
tion is transferred from an OH-ATM demapping part 84 to 
an OH multiplexer part 88 via a cell enable/disable (EN/ 
DIS) part 86. The data of the OH information for extension 
is transferred from an OH-ATM demapping part 85 to the 
OH multiplexer part 88 via a cell enable/disable (EN/DIS) 
part 87. The OH information multiplexed in the OH multi- 
plexer part 88 is sent to the OH interface 47 from a serial OH 
output part 89. The OSC information (new OH information) 



In addition, the OSC information process can be executed 
at a higher speed by employment of hardware which per- 
forms the process which was conventionally processed by 
software. 

The present invention is not limited to the specifically 
disclosed embodiments, and variations and modifications 
may be made without departing from the scope of the 
invention. 

What is claimed is: 

1. A control device for processing an optical supervisory 
transmission signal necessary for network management 
between transmission devices in a wavelength-multiplexed 
optical transmission system, said control device comprising: 

a main signal device that amplifies a main signal light 

which is wavelength-multiplexed; 
a supervisory control device that processes supervisory 

control information; and 
a transmission path connecting the main signal device and 

the supervisory control device, 
the supervisory control information being defined by 
mapping items of data of the optical supervisory trans- 
mission signal into an overhead defined in another 
optical transmission system, 
the main signal device converting the optical supervisory. „ 
transmission signal dropped from the main signal light 
into the supervisory control information, which is sent 
to the supervisory control device, 
the supervisory control device processing the supervisory 
control information received as the overhead. 

2. The control device as claimed in claim 1, wherein the 
main signal device comprises: 

a generation/termination part which performs a conver- 
sion between the supervisory control information and 
the optical supervisory transmission signal; and 
a transmission part which transfers the supervisory con- 
trol information between the main signal device and the 
supervisory control device, 
wherein an interface between the generation/termination 
part and tbe transmission part includes a start-stop 
synchronization in which a start bit, a parity bit and a 
stop bit are added to the supervisory control informa- 
tion. 

3. The control device as claimed in claim 1, wherein the 
transmission path is an AIM transmission path over which 
an ATM cell is transferred between the main signal device 
and the supervisory control device. 

4. The control device as claimed in claim 1, wherein the 
main signal device receives an AIM cell in which the 

65 supervisory control information is arranged from the super- 
visory control device, and sends the supervisory control 
information arranged in the received ATM cell to a 
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generatioiiAermination part of the main signal device, which 
supervisory control information corresponds to information 
arranged in a header of the received ATM cell. 

5. The control device as claimed in claim 1, wherein the 
main signal device comprises: 

a first part that receives an ATM cell in which the 
supervisory control information is arranged from the 
supervisory control device; 

a second part that determines whether a fault has occurred 
in the transmission path by referring to a fault detection 
signal related to the transmission path and included in 
the ATM cell; and 

a third part that fixes, if occurrence of a fault is detected, 
the supervisory control information to be sent to a 
generation/termination part of the main signal device to 
that obtained before the fault occurred. 

6. The control device as claimed in claim 1, wherein the 
main signal device comprises: 

a first part that receives an ATM cell in which the 

supervisory control information is arranged from the 

supervisory control device; 
a second part that determines whether a fault has occurred 

in the transmission path by referring to error check data 

included in the ATM cell; and 
a third part that maps, if an error is detected, error 

information in an ATM cell, which is sent to the 

supervisory control device. 

7. A control device for processing an optical supervisory 
transmission signal necessary for network management 
between transmission devices in a wavelength-multiplexed 
optical transmission system, said control device comprising: 

a main signal device that amplifies a main signal light 
which is wavelength-multiplexed; 

a supervisory control device that processes supervisory 
control information; and 

a transmission path connecting the main signal device and 
the supervisory control device, 

the supervisory control information being defined by 40 
mapping items of data of the optical supervisory trans- 
mission signal into an overhead defined in another 
optical transmission system, 

the main signal device converting the optical supervisory 
transmission signal dropped from the main signal light 45 
into the supervisory control information, which is sent 
to the supervisory control device, 

the supervisory control device processing the supervisory 
control information received as the overhead, 

the main signal device converting the supervisory control 
information received from the supervisory control 
device into the optical supervisory transmission signal, 
which is added to the main signal light. 
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8. The control device as claimed in claim 7, wherein the 
main signal device comprises: 

a generationAermination part which performs a conver- 
sion between the supervisory control information and 
the optical supervisory transmission signal; and 

a transmission part which transfers the supervisory con- 
trol information between the main signal device and the 
supervisory control device, 

wherein an interface between the generationAermination 
part and the transmission part includes a start-stop 
synchronization in which a start bit, a parity bit and a 
stop bit are added to the supervisory control informa- 
tion. 

9. The control device as claimed in claim 7, wherein the 
transmission path is an ATM transmission path over which 
an ATM cell is transferred between the main signal device 
and the supervisory control device. 

10. The control device as claimed in claim 7, wherein the 
main signal device receives an ATM cell in which the 
supervisory control information is arranged from the super- 
visory control device, and sends the supervisory control 
information arranged in the received ATM cell to a 
generationAermination part of the main signal device, which 
supervisory control information corresponds to information 
arranged in a header of the received ATM cell 

11. The control device as claimed in claim 7, wherein the 
main signal device comprises: 

a first part that receives an ATM cell in which the 
supervisory control information is arranged from the 
supervisory control device; 

a second part that determines whether a fault has occurred 
in the transmission path by referring to a fault detection 
signal related to the transmission path and included in 
the ATM cell; and 

a third part that fixes, if occurrence of a fault is detected, 
the supervisory control information to be sent to a 
generation/termination part of the main signal device to 
that obtained before the fault occurred. 

12. The control device as claimed in claim 7, wherein the 
main signal device comprises: 

a first part that receives an ATM cell in which the 

supervisory control information is arranged from the 

supervisory control device; 
a second part that determines whether a fault has occurred 

in the transmission path by referring to error check data 

included in the ATM cell; and 
a third part that maps, if an error is detected, error 

information in an ATM cell, which is sent to the 

supervisory control device. 
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